12                      THE ELECTRIC FURNACE
converted charge which acts as a heat-retaining cover. A layer of brilliant graphite was usually found between the core and the crystalline carborundum. This graphite resulted from the decomposition of the carbide in the hottest part of the furnace. From this observation Acheson evolved the artificial production of graphite, which he patented in 1896.l It consists in heating coke, anthracite or other form of carbon containing a small amount of iron oxide or certain other substances. The iron and other impurities in the carbon are volatilized at the high temperature of the electric furnace and leave the carbon very pure and converted into graphite. As much as 1,000 electrical horse-power is consumed in one of these furnaces, producing a temperature of over 2,200° C.
The manufacture of carborundum, graphite, siloxicon and other products of the Acheson electric furnaces at Niagara is more fully described in Chapter XI.
The continued fertility of soils depends largely upon the nitrogen, which is removed in the crops, being restored to them in the form of nitrate manures; it being an unfortunate circumstance that plants are unable to utilize the free nitrogen of the air. The extensive deposits of Chile saltpeter, of which more than 2,000,000 tons are consumed annually, form the main source of these manures, as well as of nitric acid and other nitrates. In view of the small number of important deposits and the rapid increase in consumption, it is of very great importance that some other source of'nitrates should be discovered. Naturally one turns to the unlimited supply of nitrogen in the atmosphere.
The combination of oxygen and nitrogen in the electric arc was discovered'by Priestley and Cavendish more than 100 years ago, but some investigations by Crookes in 1893 appear to have drawn attention to the possibility of utilizing this reaction for the manufacture of nitric acid and nitrogenous fertilizers from air. A number of processes were patented in the years 1895-96, and the Bradley and Lovejoy process was tried at Niagara Falls on a commercial scale in 1902. The Birkeland and Eyde process, invented in 1903, was the first to attain commercial success, and is now in operation in Norway. Other processes have since been invented, notably those of Pauling and of Schonherr, and at the present time nitric, acid and nitrates for fertiHzers_are_made^^ "pTe7e™o15™a^7yTrfge" scale, several hundred thousand horse-power
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